Distinct Expression of Long Non-Coding RNAs in an Alzheimer's Disease Model.
With the recent advancement in transcriptome-wide profiling approach, numerous non-coding transcripts previously unknown have been identified. Among the non-coding transcripts, long non-coding RNAs (lncRNAs) have received increasing attention for their capacity to modulate transcriptional regulation. Although alterations in the expressions of non-coding RNAs have been studied in Alzheimer's disease (AD), most research focused on the involvement of microRNAs, and comprehensive expression profiling of lncRNAs in AD has been lacking. In this study, microarray analysis was performed to procure the expression profile of lncRNAs dysregulated in a triple transgenic model of AD (3xTg-AD). A total of 4,622 lncRNAs were analyzed: 205 lncRNAs were significantly dysregulated in 3xTg-AD compared with control mice, and 230 lncRNAs were significantly dysregulated within 3xTg-AD in an age-dependent manner (≥2.0-fold, p < 0.05). Among these, 27 and 15 lncRNAs, respectively, had adjacent protein-coding genes whose expressions were also significantly dysregulated. A majority of these lncRNAs and their adjacent genes shared the same direction of dysregulation. For these pairs of lncRNAs and adjacent genes, significant Gene Ontology terms were DNA-dependent regulation of transcription, transcription regulator activity, and embryonic organ morphogenesis. One of the most highly upregulated lncRNAs had a 395 bp core sequence that overlapped with multiple chromosomal regions. This is the first study that comprehensively identified dysregulated lncRNAs in 3xTg-AD mice and will likely facilitate the development of therapeutics targeting lncRNAs in AD.